PrEP willingness may be different among black and white men who have sex with men (MSM) given known disparities in HIV incidence, sociodemographic factors, and healthcare access between these groups. We surveyed 482 black and white HIV-negative MSM in Atlanta, GA about their willingness to use pre-exposure prophylaxis (PrEP) and facilitators and barriers to PrEP willingness. Overall, 45% (215/482) of men indicated interest in using PrEP. Engaging in recent unprotected anal intercourse (UAI) was the only factor significantly associated with PrEP willingness in multivariate analyses (OR 1.73, 95% CI 1.13, 2.65). Willing men identified ''extra protection'' against HIV as the most common reason for interest in using PrEP, whereas unwilling men most commonly cited not wanting to take medication daily, and this reason was more common among white MSM (42.3% of white MSM vs. 28.9% of black MSM, p ¼ 0.04). Most men indicated willingness to use PrEP if cost was <50 dollars/month; however, more black MSM indicated willingness to use PrEP only if cost were free (17.9% of white MSM vs. 25.9% of black MSM, p ¼ 0.03). Overall, these data are useful to scale up PrEP interventions targeting at-risk MSM in Atlanta and highlight the need for implementation of low cost-programs, which will be especially important for black MSM.
Introduction
In 2014, Metro Atlanta had the seventh highest number of new HIV diagnoses in the USA 1 ; 80% of these cases occurred among men and 75% of cases among men were attributed to male-male sexual transmission. 2 Black MSM are disproportionately affected compared to white MSM, and our group previously reported alarming HIV incidence rates of 11% per year among black MSM aged 18-24 years in Atlanta compared to incidence rates of 1% among white MSM within the same age group. 3 This racial disparity in HIV infection is seen throughout the USA and persists, despite comparable or lower HIV sexual risk behaviors among black MSM compared to white MSM. [4] [5] [6] Reductions in racial disparities of HIV infection among MSM in Atlanta and elsewhere may therefore require other effective prevention interventions that do not simply focus on changes in sexual risk behavior. HIV preexposure prophylaxis (PrEP) has been proposed as a potential solution to address such racial disparities 7 and data to inform scale up of this biomedical intervention are urgently needed in Atlanta, particularly among black MSM.
PrEP with daily Tenofovir/emtricitabine has shown greater than 90% efficacy in reducing HIV infections among MSM when taken regularly. [8] [9] [10] [11] Cost-effectiveness analyses also support targeted use in high risk groups such as MSM, 12 and in 2014, the CDC published clinical practice guidelines for the use of PrEP in high-risk populations. 9 However, PrEP uptake in Atlanta has been slow compared to other US cities; recent data show that only 2-5% of MSM in Atlanta report using PrEP. 13, 14 Previous studies have reported that 28-81% of MSM are interested in using PrEP; [14] [15] [16] [17] [18] [19] [20] however, no study to date has examined whether motivations to use PrEP are different between black and white MSM. Given the disparities in HIV incidence, sociodemographic factors, and healthcare access among black and white MSM, 3 we hypothesized that factors associated with PrEP willingness may differ between black and white MSM. A detailed understanding of these differences is required to inform targeted PrEP education and uptake efforts. Here, we describe factors associated with PrEP willingness in a large sample of white and black MSM in Atlanta, GA and examine whether these factors differ significantly by race.
Methods
We conducted a cross-sectional analysis of PrEP interest among MSM using data from the Emory-based InvolveMENt cohort study conducted from 2010 to 2014. A full description of the cohort including recruitment methods, inclusion and exclusion criteria, and primary study outcomes was previously published. 3, 21 Briefly, 562 HIV-negative black and white MSM aged 18 years were recruited from the Atlanta community and Facebook and followed prospectively for up to 24 months. Participants were tested for HIV and other sexually transmitted infections (STIs) including syphilis, urethral and rectal chlamydia and gonorrhea by nucleic acid amplification and completed a computer-assisted self-interview questionnaire to assess individual, dyadic, and community level HIV risk factors at the baseline study visit and subsequent study visits every 3-6 months. Questionnaire items were created using Bronfenbrenner's ecological systems model to study the individual, social and cultural influences contributing to the disparity in HIV infection between white and black MSM. 22 From February 2012 to April 2013, participants received a one-time cross-sectional survey querying their interest in using PrEP to prevent HIV infection. The survey was administered at the first scheduled study visit following creation of the PrEP questionnaire items, hence participants received the survey at different follow-up visits depending on their study enrollment date. They were provided with a brief description of PrEP as follows:
Recently, research showed that gay/bisexual men who took a Truvada pill once a day had half the chances of getting HIV compared to men who took a sugar pill. Truvada is a medication that is commonly used to treat HIV infection. To prevent HIV infection, you would need to take this medication every day whether you planned to have sex that day or not. The medication would have to be prescribed by a doctor who would need to see you at least every 3 months to test you for HIV infection. Some insurance companies may not pay for this use of Truvada and you might have to pay for it yourself. There are some side effects reported by people who start taking Truvada, mostly nausea and weight loss that goes away after the first month or so. In rare cases, Truvada taken for long periods can damage the kidneys.
Men were subsequently asked, ''Would you be interested in taking Truvada to prevent HIV infection?'' and were allowed to answer ''Yes, No, or Don't Know''.
Men were asked to select reasons for PrEP willingness and unwillingness from a list of options and were allowed to choose all that applied. As PrEP was only recently FDA-approved during the course of this study, data examining motivations for and barriers to use were limited. Therefore, items offered for willingness and unwillingness were created based on expert consultation as well as previous literature regarding willingness to use PrEP (e.g. fear of side effects) and other forms of prophylaxis (e.g. condoms). 18, 19, 23 Men were also asked how much they would be willing to pay monthly for PrEP. Participant data on demographics, income, insurance status, healthcare access, STI and HIV incidence during study follow-up, behavioral risk, and HIV testing behaviors were obtained from the InvolveMENt database. MSM were defined as having regular healthcare access if they reported having a regular health care provider or receiving care in an on-campus health center. Substance use was defined as the self-reported use of non-injection or injection drugs not prescribed by a provider in the previous 12 months. As a biologic marker of behavioral risk, men who were diagnosed with either an STI or HIV during study follow-up were classified into a single 'Incident HIV/STI' categorical variable for analyses. We defined men as having 'low risk behavior' if they reported either not being sexually active, believing that their partner was HIV-negative, or using condoms 100% of the time. Informed consent was obtained for all participants, and the Institutional Review Board at Emory University approved study procedures.
Associations between demographic and risk behavior variables with PrEP willingness were examined with unadjusted univariate logistic regression. The factors chosen for analysis were based on previously published data examining PrEP willingness among diverse samples of MSM and included socioeconomic factors hypothesized to affect PrEP access based on prior reports. 18, 19, 23 Variables with a p-value < 0.1 were included in a stepwise multivariate logistic regression model to determine which variables remained associated with PrEP willingness after adjustment for potential confounders. The number of unprotected anal sex partners in the last 12 months was not included in the multivariate model due to collinearity with any reported UAI in the last 12 months. We compared reasons for PrEP willingness or unwillingness between black and white MSM with unadjusted Chi square tests. All statistical analyses were conducted using SAS version 9.4.
Results and discussion
A total of 482 MSM completed the PrEP willingness questions, including 219 (45.4%) black and 263 (54.6%) white MSM (see Table 1 for demographic information). Eighty men did not complete the PrEP survey due to HIV seroconversion and/or study completion prior to questionnaire administration. The median age of the sample was 26 years (IQR 22, 31). Most had at least some college education (84%, 406/ 482) and health insurance coverage (67%, 321/482). The median number of sexual partners in the six months prior to study enrollment was 3 (IQR 2-3), and 71% (344/482) reported unprotected anal intercourse (UAI) with at least one partner in the previous 12 months. Of MSM who completed the PrEP questions, 138/482 (28.6%) were diagnosed with an STI and 20/482 (4.1%) were diagnosed with HIV during study follow-up. Compared to white MSM, black MSM in the InvolveMENt cohort were younger, less educated, had lower income, were less likely to have health insurance or regular healthcare access, and were more likely to be diagnosed with an incident STI or HIV during study follow-up as was previously reported. 3, 21 White MSM were more likely to report UAI and were more likely to have a greater number of sexual partners.
Data summarizing factors associated with PrEP willingness are presented in Table 2 Approximately half of black and white MSM in Atlanta reported willingness to use PrEP, which is slightly lower than previously published estimates from other Atlanta-based samples of black MSM which report that 60-81% of men are willing to use PrEP. 16, 20 Possible reasons for this discrepancy include differences in sampling methodology; we utilized venue-based sampling to recruit men whereas one of the prior studies recruited men attending a large Black Gay pride event, hence respondents who attended this community event may be different from black MSM recruited at other venues. Second, it is not known what information about PrEP was provided to participants in these other studies and differences in descriptions of PrEP (i.e. regarding efficacy and side effects) may also partly explain the higher willingness estimates observed in other Atlanta-based samples. Our data are novel in that this is the first study to compare PrEP willingness between black and white MSM in the southeastern USA and findings are largely consistent with willingness studies involving MSM from other geographic regions. 15, [17] [18] [19] Additional data examining factors surrounding PrEP use in the Southern US are urgently needed as this area continues to experience the highest burden of HIV infection in the USA and PrEP has the potential to significantly reduce both geographical and racial disparities in HIV infection if targeted towards populations at highest risk. 7 The only factor significantly associated in multivariable analysis with PrEP willingness was engaging in UAI. This association of PrEP willingness with highrisk behavior has been previously demonstrated [17] [18] [19] and is encouraging given CDC recommendations for targeting PrEP use in high-risk groups. We originally hypothesized that race, income, education and lack of insurance might be associated with PrEP willingness due to perceived barriers in accessing this expensive biomedical intervention. While our study may have lacked sufficient power, the lack of association between PrEP willingness and these social determinants of health is salient when considering PrEP implementation for black MSM in Atlanta, many of whom are uninsured, live in poverty, and live in a state that has not expanded Medicaid. 3, 21 It is imperative that PrEP delivery programs serving black MSM offer solutions to ensure that education, cost, and healthcare access do not serve as barriers for men who want and are in need of PrEP.
In our analysis, race was not associated with willingness to use PrEP; however, black and white MSM did endorse different motivations and barriers to PrEP use. White MSM were more likely to report PrEP interest if a doctor recommended it. This may be reflective of better access to healthcare among white MSM and/or evidence of medical mistrust among black MSM who may be less confident in provider recommendations based on their racial and sexual identity perceptions about medical culture and healthcare. 24 Race-based medical mistrust can serve as an important deterrent to accessing healthcare and preventive services and has previously been shown to be a significant factor adversely affecting willingness to use PrEP among black MSM. 16 These findings suggest that optimizing PrEP delivery to black MSM will require strategies to improve relationships with healthcare providers and ensure culturally sensitive PrEP education to address concerns related to PrEP use.
White MSM who reported lack of PrEP interest were more likely than black MSM to endorse not wanting to take a medication daily and not wanting to go to a doctor regularly for follow-up. This is consistent with prior studies that have highlighted daily adherence and frequent provider visits as significant barriers to PrEP use, especially for white MSM. 25, 26 Current daily dosing and monitoring recommendations for PrEP may be burdensome to patients and providers. Our data further support the development of innovative PrEP delivery programs and long-acting PrEP options for MSM who find daily dosing and frequent provider visits to be a deterrent to PrEP uptake. 27 Many MSM in our study chose reasons we defined as 'low risk behavior' for PrEP unwillingness, including Table 4 . Reasons for PrEP unwillingness among men in the InvolveMENt cohort (n ¼ 267). not being sexually active, believing that their partner was HIV-negative, or using condoms 100% of the time. However, 56% of those with low risk behavior reported UAI in the previous 12 months, and 28.5% were diagnosed with HIV or an STI during study follow-up demonstrating some degree of discordance between perceived and actual risk. Findings from the US PrEP Demonstration Project also noted a similar discrepancy between perceived and actual HIV risk.
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Formal population-specific risk assessment tools which combine risk-behavior assessment with local epidemiologic risk are urgently needed to identify and maximize PrEP uptake in high-risk MSM who would most benefit from PrEP. Cost of PrEP was an important barrier identified by many black MSM in our study with 26% only willing to use PrEP if it was free. Studies have shown prescription costs to be a significant barrier associated with PrEP use 23, 25, 26 ; however, this may be moderated by the manufacturer's assistance program which provides robust co-pay assistance and free drug to uninsured low-income men. Despite drug coverage, costs associated with provider visits and lab monitoring may still render PrEP inaccessible for uninsured and lowincome men due to co-pays and out-of-pocket costs. We have previously demonstrated how structural barriers (i.e. lack of health insurance and healthcare access) may theoretically limit PrEP uptake for Atlanta MSM 28 ; however, the current analysis reveals that these structural barriers do not seem to affect willingness to use PrEP. Nonetheless, our data further highlight the need for open access, low cost services to ensure that potential disparities in PrEP uptake do not further exacerbate the observed racial disparities in HIV infection. This study is limited by its cross-sectional design and lack of follow-up to determine actual PrEP uptake in our cohort. The PrEP questionnaire was completed by 81.5% (393/482) of men just prior to FDA approval of PrEP and willingness to use PrEP could be significantly different given recent dramatic increases in PrEP knowledge and uptake. 10, 11 Lastly, our sample focuses on MSM from a single city in the southeastern USA and is not generalizable to all MSM.
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Conclusions
Our findings highlight important reasons for willingness to use PrEP, and to some extent, these reasons differ between white and black MSM. Prospective studies examining barriers and facilitators to PrEP uptake among black and white MSM are needed to clarify these differences as PrEP offers significant potential to reduce HIV incidence and disparities among black and white MSM.
